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Motivation

e Investigation of flavor-changing neutral current (FCNC) decays is
of fundamental interest.

e SM prediction for the FCNC decay b — svv is nearly free from
strong interaction effects and has very small theoretical
uncertainty.

e An observation of this decay at a level significantly above the SM
prediction would provide unambiguous evidence for new physics.




b — sur

Flavor-change-neutral-current(FCNC) process. Be suppressed by the loop
factor and heavy weak boson mass .

A\

One-loop level in the Standard Model (SM) via “penguin” and “box” diagrams.

Experimental [1] SM Prediction [2]
BR(B' — K'vp) < 2.6x107° (2.17 £0.30) x 107°
BR(B? — K*0up) <1.8x107° (9.48 +1.10) x 107
BR(B* — K*uvb) <1.6x107° (4.68 +0.64) x 107°
BR(B* -+ K**vp) <4.0x107%  (10.22+1.19) x 1076
BR(B; — ¢vi) <54x1073  (11.8440.19) x 107°

Table 1: Constraints and predictions for various b — svv decays.

[1] M. Tanabashi et al., “Review of Particle Physics,” Phys. Rev., vol. D98, no. 3, p. 030001, 2018.

[2] D. M. Straub, “b — E® v sm predictions,” Dec 2015.
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B, at CEPC

At Z pole at CEPC (N, = 1012 with L = 5.6 ab™!),

N(B,) =2 X N,- Br(Z — bb) - Br(b - B,)

~ 3 x 101

SM prediction :
Br(Bs — ¢uvi) ~ 107>
Br(¢p - KTK7) =492 %

NB, - $(KTK i) ~ 1.5 x 10°

B-hadron fragmentation fractions f(b — B)

in Z decays
h . L. correlation cor:r:lation
b-hadron species fraction in Z decays with f(B,) with f(b-
baryon)
Bq f(Bg) = 0.101 = 0.008
b baryons f(b-baryon) = 0.085 = 0.011 +0.065
B9 or B f(By) = f(B,) = 0.407 + 0.007 |  —0.628 —0.817

Bs / (B° or B) ratio

f(Bs)/f(By) = 0.249 = 0.023

Truth level MC samples:

Background: whizard + pythiaé

bb : 5% 108,
cc 3.6 x 108,

e 1x 108

Signal:  Pythia8 + EvtGenl.30

B, — ¢ui : 10°




The Events Analysis

The whole space 1s divided
into two hemisphere by the
plane perpendicular to the
thrust
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Signal and tag hemisphere
definition:

The visible energy at the
signal-semi is smaller than
other side.
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¢ productions

The ¢ production in Z — bb events. The energy distribution of ¢ from
different decay process
Parent Num/Events
B 0.055 2 02F=
D 0.159 £ o1l et
Jets 0.086 | — B
Others 0.004 E F —— By—~¢v¥
Total 0.304 201 Z—bF
012 — Leading ¢ at signal-hemi
Number of ¢(K*K™) distributions. 0'15_
0.08 £+
i - o.oesf—
wo's s 0.04
g 0 KK 0.02 4




The lepton(u, e)

The energy spectrum of lepton.
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mainly light meson such
as T, K* .

Bs — ¢uvv : No lepton.
Elepton ~ O (GZV)
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The P distribution

WLZSS WLZSS

of signal B, = ¢vv.
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Constrains for E(p and E*8
VIS

Esig E .
_ Vs ¢ E
a - E / . g in
Slg 2 0.15_
beam Evis E
R | ———— E
Where Ejl’f is total energy of visible o e T
Evis/Ebeam
particles at signal-hemisphere.
As the large miss energy for v pair in P e e T
signal, 2
Té 0.06
5

Sig .
E "/ Eppqm — low ratio

0.04

0.02

E,/E*€ — 1
¢ ViS

And should exits correction between
the two variables.
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Signal events bb bkg
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The ¢ with missing neutrinos.

bb:b — B(B*) - D(D*)fv, with D(D*) — ¢X

Especially: B, = D v, with D, — @lv, (two neutrinos)

cc:c = D(D*) - X,

Mostly removed by flavor tagging.
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Conditions
Total

Ny >0

Eiepton > 0.2 GeV
Miny>2.2 GeV
a<0.8

Efficiency

The optimized cut chain

Signal
150000
68798
66039
52385
20578

0.14

bb

3e+11

8.15e+09

3.55e+09

1.06e+08

204783

6.83e-07

CccC

2.4e+11

5.37e+09

3.60e+09

3.25e+06

5333

2.22e-08

Total

5.4e+11

13.52e+10

7.01e+9

9.39e+7

133150

VS + B/S
3.651
1.312
0.902
0.197

0.023



End
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